Tris[2-(acryloyloxy)ethyl]isocyanurate cross-linked low-molecular-weight polyethylenimine as gene delivery carriers in cell culture and dystrophic mdx mice.
Hyperbranched poly(ester amine)s (PEAs) were successfully synthesized by Michael addition reaction between tris[2-(acryloyloxy)ethyl]isocyanurate (TAEI) and low-molecular-weight polyethylenimine (LPEI, M(w) 0.8k, 1.2k, and 2.0k) and evaluated in vitro and in vivo as gene carriers. PEAs effectively condensed plasmid DNA with particle sizes below 200 nm and surface charges between 11.5 and 33.5 mV under tested doses [at the ratios 2-10:1 of polymer/pDNA(w/w)]. The PEAs showed significantly lower cytotoxicities when compared with PEI 25k in two different cell lines. The PEAs (C series) composed of PEI 2k showed higher transgene expression compared to PEAs of PEI 0.8k (A series) or 1.2k (B series). Highest gene transfection efficiency in CHO, C2C12 myoblast, and human skeletal muscle (HSK) cell lines was obtained with TAEI/PEI-2K (C12) at a ratio of 1:2. Both C12, C14(TAEI/PEI-2K at a ratio of 1:4) demonstrated 5-8-fold higher gene expression as compared with PEI 25k in mdx mice in vivo through intramuscular administration. No obvious muscle damage was observed with these new polymers. Higher transfection efficiency and lower toxicity indicate the potential of the biodegradable PEAs as safe and efficient transgene delivery vectors.